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ABSTRACT

Effects of an Aquatic Rehabilitation Exercise Program on
Daily Living Fitness, Blood Lipid, Balance, and Walking

Ability in Patients with Hemiplegia after Stroke

Kim, Kwan-Ho
Advisor : Prof. Song, Chae-Hun, Ph. D.
Department of Physical Education,

Graduate School of Chosun University

This study conducted an aquatic rehabilitation exercise program with
patients with hemiplegia after stroke for 12 weeks and examined its
effects on daily living fitness, blood lipid, balance, and walking ability.

The results are as follows.

First, for a change in daily living fitness after aquatic exercise, the
exercise group showed a significant difference 1n  unaffected
flexion(p<.001), unaffected extension(p<.001), affected flexion(p<.001), and
affected extension(p<.001) of muscle strength and also showed a
significant difference in muscle endurance(p<.001), flexibility(p<.001), and
agility (p<.001).

Second, for a change in blood lipid after aquatic exercise, the exercise
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group showed a significant difference in total cholesterol(p<.001),
triglyceride(p<.001), high-density lipoprotein cholesterol(p<.001), and
low—density lipoprotein cholesterol(p<.001).

Third, for a change in balance and walking ability after aquatic
exercise, the exercise group showed a significant difference 1in

balance(p<.001) and walking time(p<.001) and walking endurance(p<.001).

This study found that aquatic rehabilitation exercise had a positive
effect on daily living fitness, blood lipid, balance, and walking ability in
patients with hemiplegia after stroke. However, the results of aquatic
rehabilitation exercise programs for patients with hemiplegia after stroke
greatly varied with exercise types, intensity, period, and time. Moreover,
1t 1s very restrictive to apply continuous exercise to stroke patients
because of severe nerve paralysis and muscle atrophy. In this sense, it
1S necessary to conduct replication study through analysis of more
factors and detailed clinical study with a large size group in order for
longtime aquatic rehabilitation exercise using body buoyancy to be
recommended for exercise and generalized as a rehabilitation method for
stroke patients with severe paralysis. Therefore, further study should
focus on the development of long-term exercise programs considering

individual difference.
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E. £ A

¥ v} ¥] (Hemiplegia)

Avpulg W Edolt HEF FHFY FUR 2F R AAER 4% I @

& 75 &4z Qs s A AHds 3 = (Muscle Tone)9t ZpA|, A
B 5 F2ke] - ool A7l HS E3r).(Olney & Richard, 1996).

2. &5 A& $ 5 (Aquatic Rehabilitation Exercise)
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A %5 A=

1
v FeoA ARG b AA~Y g V] EAE, SHA] 79 58 HFH0=
AP Aot 7] HA GlEgo] A 5 o5hA<l o2& A Y
Wi o 2 - E 9t Cole & Becker, 2004).

McMillan¥} EZ A 5ALES FEHRZ7|FE AFEHA] &2 E9 5= (Buoyancy)?
o} & F(Turbulent Flow), &4 (Wave)s S X4dste] dojA&= Hdadr 58 ©

sto], FFolA THFA 2 ExdskFo]l 7bs 3 Halliwick 10 Point Program

%

Therapy(Halliwick 10 PP.T)& LA AL 5 X859 AstAel = A7 7]
o AL FFoA HAd FAYHS AFE3Fal volrl Halliwick Water Specific
Therapy (Halliwick W.S.T)E 7Fs3atAl sttt o] A& Egk A& 95 X524 Wy
ol stz Wols o A A = A vH(Cunningham 1977).
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<Table 1> Comparison of physical characteristics between two groups

Age Height(cm) Grade  Stroke Types  Hemiplegic

Group Number M+SD M+SD M=SD (n) (n)
B . Right(7)
xereise 12 55924219 16393+353 517+083 Liemorthage0)  Hig
Group Infarctiobn(2) Left(5)
Control Right(6)
ontro 10 55904260 164044294 5204079 Hemorrhage(9) g
Group Infarction(1) Left(4)
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<Table 2> Measurement Item and Instrument

= <Table 2>9} #t}.

Item Measurement Instrument Manufacture(Country)
Muscle Knee Muscle . .
Nicholas MMT Nicholas MMS(U.S.A)
Strength Strength
Muscle . . . .
Sit To Standing GEN27-1313 Unix Chair(KOREA)
o Endurance
Activities
of
. L Functional
Daily Flexibility GLM225-55 TAJIMA(JAPAN)
Livi Reach Test
iving
. Time Up & Go
Agility Stopwatch SEIKO(JAPAN)
Test
Total cholesterol  Hitachi 736-40 JAPAN
Triglyceride Hitachi 736-40 JAPAN
High i
Blood Lipid igh density .
lipoprotein Hitachi 736-40 JAPAN
cholesterol
Low density
lipoprotein Hitachi 736-40 USA
cholesterol
Dynamic
Balance Balance Berg Balance Scale
Analysis
. 10M Walking
Lead Time . Stopwatch SEIKO(JAPAN)
. Lead Time
Walking
Ability 12Minute
Endurance Walking Rubber Cone Promax
Distance
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CHOSUN UNIVERSITY

C. 43944

1) I3AEAE =2 (Muscle Strength, Muscle Endurance, Flexibility, Agility)
2) A A AHAAHTC, TG, HDL-C, LDL-C)
3) B35 H AN Walking Lead Time, Walking Endurance Test)

4) 7853 A AH(Dynamic Balance Analysis)

1) A EAE =2 (Muscle Strength, Muscle Endurance, Flexibility, Agility)
2) A A AHAAHTC, TG, HDL-C, LDL-C)
3) B35 H A AN Walking Lead Time, Walking Endurance Test)

4) 17853 A AH(Dynamic Balance Analysis)

<Figure 1 Experiment Design>
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4) 2.44m FHEo} & 7](Time up & Go Test)
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(Total cholesterol: TC), %4 A ¥ (Triglyceride: TG), 1LE XA o=~ =(High
Density Lipoprotein-Cholesterol: HDL-C), AR Z=xud Z# 2~HE(Low Density
Lipoprotein—Cholesterol: LDL-C)& A}s 41 7] Hitachi 736-40(Japan)< ©]&3dlo] &
A sl

3. #8858 SAYH

HEFoR Qg Hwnpy] 3kxpel w14 AR ofFolu MM #@ETHE HUt
st=d de AR5 99 Berg Balance Scale(BBS)E ARg&3lo] =43}l th

Berg % #HZs 140 &E5o=2 A5 aA k7], M7I, A4 wWalke] 37 H
2 U= 7 Aok HA 07dA Ha 485 A&t 1470 el g T2 5674
o AAGES Fdste dod= of 1570 428 HJon o FAHETE d+¥THS
BrrstEd AR U A9 42 1k A= Z2H2E r=099, =082 =2 AF
Eo YA gEEE 7FA 3 Jdh(Berg et al., 1995).

AP Ao 7 219 AAE AWeta, ARS Bl $ 9 ¥ AFs A 54

AA S el o %al1 thgel SAaA).
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4. 2358 HA

1) 9 B3 A2QX7 HAAF(Maximal Walking Lead Time Test)

A B3 £x+= 10me] A 5 A& E529 ZF 2mE A9g $1HY 6m
TR A S-SR o, 6mA A Ao Flwx] 2] (Heel-Strike) 7-E 6m & A5 9
A= Aol o] A[(Toe-Off) 5 &= A A7HA] 289 AHE HAY ZAAE o] &5
S5t A tHGoldie et al, 2001). 542 13 A5 & T 33] AAst] JdHe = stal
Hol B3 A8 g AALe] SRR, SAAE U AlEEE r=89~1.002 AA At

(Steffen & Hacker, 2002).

2) RPAF8 HAH(Walkin Endurance Test)

WA TE AAE AANE Im Ao AAF 0m EAS 1287 ebdaAu
Mg BgdA @ 5 dd E AdmE Sqsel naATEES NS0
(Janice et al., 2002).

o

Mo

E. &% AgxsZ=21

AT AEE T
2001)¢} ‘Aquatic Therapy Using PNF Patterns’ (Jamison & Ogden, 2003) ¥ ‘Bad
Ragaz Ring Method’ (Meno et al., 2000)5 < EUZ ¥ &3 Hupd] 3hxjo 27 1
W wsxzrafor A4 sdu. A 3573 33 2A 39 50E3F 2], =

7] T FEAPE A st a, o] ¥ 127, F 33, I oF 7083 B RIS

%5 Z2a%L ‘The Halliwick Method” (Grosse,

r«{o

23 ¢% Awel mek AR} dolste] HMsE ol &F 25 FEe Hgo] Fo

7F a3 d& 1ndd 547 =Rate perceiverd exertion: RPE)7} 6~13(2F7F 3 &

Collection @ chosun



AA TF= &R

=

7}2E

1
h=s

s

|9 22 A exe HEA7} FAR

T B T X o= 1 oW T
of X o W Eo A -y ° - -
s W T o -8 b m.* o B g m m
~ P T 3 T = E £
o O#E H_.E .Hl ,m.M : H dl —_ ;01_ Z*.O T — LO
e W e T DN
ol "o 0
i o - W ,,MA| D«U < MLI ,W| =y
e BN oy oz L
i ~ o] X a\ mL 11 o T
of o %0 N o : O
i O O 2 2
- Mll oy T of N N ,_W N =g o~
= K o B N o 5 < o 3 ©
~ e ) o O o o & &
Eﬂ %0 X ME o= - op Mo~ n\</u —
o X <
< 2 . w o i dl el ny @
Top T e PR o kM S
o ™ h = oo XK B -
o 3 o wor Y i o K
~ o = S H o o ! : G
o X _&ﬁ i 1# TR @ ® Mm oo o Mo ~
B N N © ®oT gl oo = R =L ¢t
~ | o = —_
do W mm Bt Zw = m N M T x| M < F g wm =
of) O = N o A %o Ko ) 0 o AR RS a2 m N
~ odrﬂ; MAII ﬂAI <A ol Wo o o m .ﬁc O W ) o oty _,M% oy o K
ol Xy N_Mo Em N dlo i )| ofl oh & % aﬁ ol F o ~ y - BT
- o] _— - )
Y “\D@ i T oo oo m ) Ml I v < o @w oy N _M“ o AF K M_
O B U VR - R BT S | U I B - S
Freg .k ol e 87 |n ¥ TTELTSE
w2 T Md w2280 3 |0 8 TET
izerefefE5ve § ¢ % © 3
w WA w e g = - ®  m ¢ < b
fevi] ,NU ,ﬂl ‘;L F ,mﬂ . ,.ml ‘WL Ma 50 |
m,ﬁ o ) o = T o= m {0 2 -
ﬂﬂﬂ%%%m%mmmm%A
i T © 5 N o b o A
I S T A 5 9 5
o o H L N N o m oz o= P Sl g |8_% Ea 2
— = =T o N F o S| 8 |85 |87 &
Mo m p oo 2 ﬂﬂq Mok T gl s s AE E:
OT X T O T Z o0 ™ X©

H71,

71, T ©WA 7

o

H71,

z4

Z A3

TC

MRk

o

Adxd

1

Collection @ chosun



Cool-

Down ZEYH, SFEF 10min
5~8 Weeks
Target B B
of AAAMESER, AT F3
Exercise
W?erm o ¥ dom A7 10min
-A4NS 2 HYPQkg & F
2 AT Al vy 157 %
AFHoZ sl dxds], ddF5o=2
171, F5o2 dxder], 5g3d
Exerc -9 g w7, g WA o] RPE om
xercise min
-+% PNF ¥€d 2% ]8~12
d &5 Dl Z3(F-Ud-938A)
H 25 D1 AAGIA-9 -8 )
H s D2 (-9 -8 A)
H 25 D2 AAGIA- -8 )
Cool- ~EAY, TFLE 10min
9~12 Weeks
Target
of 5 A 1
Exercise
W?erm o g dowm A7 10min
- YA &84 RYPFA
, et E oyl agsEky], wEA 27,
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b2 g7
ool ~EAY, B 10min
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F. A5 4%

oA EAA = SPSS(Version 21.0)= ©]-&sto] I @xte] Atz SA oAM=

g x2AAE Taac FEATLETS FAT AYYB

2
-
et
ofy
by
e
B

8l SR tdss HAASH o, X 7|gte] wE wslel o 7ke] XfolE &
A&7 9ske] whEo] AWM ZE A (Two-way repeated measures ANOVA)S o] &35

}
o} foFEe a=05% 3¢t
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B AT 270 ¥2F Avade 4% ABesreadel dgdaAy, d
FA4, #9 2 nAwd e 9%e VAL g wHe] A% Aoz B
Ashe e
A 57 A5 A BEAH M

1. =38 (Muscle Strength)9 3}t
1) 242 Z3F(Normal Side Flexion)¥ ¥ 3}
= w3 Hsle e TolA &E5d
) 2

<Table 4>°l|4 e}l vle} Zo] 2o A=
10.60+.63kgoll A &% & 12.71+1.20kg® F7}8to], EAZ o= F93 xto]7} ¢
)zl A= AbA 10.31£1.00kgell A AFF 10.13+.80kg 0. &2 =

o2 YeRH(p<.001).
AROR fFofgh zel7t gl Ao & YErth

<Table 6, 7>l A b vie} 3Fo] AF FFo| A= SHA 7] wat
F93 2ok Qe Ao YERFI(p<001), 2FF ZAHA7] b FEE Faot
el mE zelzh ' Ao® YERRTH(p<.001)

FAACE

o

o2 YEsoeH (p<.001),
(unit: kg)

Ae Be
<Table 4> T-Test of Muscle Strength
Item Group pre test post test t D
Normal Side EG 10.60+0.63 12.71+1.20 7.924 .000
Flexion
(kg) CG 10.31+1.00 10.13+0.80 1.435 185

EG=Exercise group, CG= Control group
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<Table 5> Tests of Within-Subjects Effects of Normal Side Flexion

Type I

Mean .
Source Sum of df F Sig.
Squares Square
Sphericity Assumed 10.674 1 10.674 49.965 .000
Greenhouse-Geisser 10.674 1.000 10.674 49.965 .000
Time
Huynh-Feldt 10.674 1.000 10.674 49.965 .000
Lower-bound 10.674 1.000 10.674 49.965 .000
Sphericity Assumed 14.912 1 14.912 69.804 .000
Greenhouse-Geisser 14.912 1.000 14.912 69.804 .000
Time*group
Huynh-Feldt 14.912 1.000 14.912 69.804 .000
Lower-bound 14.912 1.000 14.912 69.804 .000
Sphericity Assumed 4273 20 214
Greenhouse-Geisser 4.273 20.000 214
Error
(Time)
Huynh-Feldt 4.273 20.000 214
Lower-bound 4.273 20.000 214
<Table 6> Tests of within-Subjects Contrasts of Normal Side Flexion
Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 10.674 1 10.674 49.965 .000
Time*group Linear 14.912 1 14.912 69.804 .000
Error(Time) Linear 4.273 20 214
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<Table 7> Tests of Between-Subjects Effects of Normal Side Flexion

Source Tgfpes(gafeusm df Mean Square F Sig.
Intercept 5211.822 1 5211.822 3460.331 .000
group 21.920 1 21.920 14.553 .001
Error 30.123 20 1.506
14
12 /
& 8
4; =G
S 6
= =5
4
2
0
Pre(AFE) Post|AFE)

<Figure 2> Pre-Post Test of Muscle Strength
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2) Z1& Al A (Normal Side Extension)¢ %3}

<Table 8>°lA et upe} zFo] =] AF Alxo] ®st=
19.10+.40kgol A & F 23.10£1.03kg= S 7F8te], BAIH o= F3t #ol7F A= A
o2 YetHp<001). hEaol s AFA 18.80+.70kgoll A AFS 19.60+.60kg 0.2 E 4
Ao fFolgk ko7t d= AL E YERETH(p<.001).

<Table 10, 11>°|A] YEePE nie} o] AZF AHo A= FSHA7| wep A4S

2 fost Aolvt dv AeZ YERG I (p<00D), LET SAAY] 2ol AEg &

sTAA &E

Mo
Mo
)

ot

{

=

7F e ALRE YEHow(p<00l), ZFo wWE Hol7t e AR e
(p<.001).
<Table 8 T-Test of Muscle Strength (unit: kg)
Item Group pre test post test t D
Normal Side EG 19.10+0.40 23.10£1.03 -4.576 .001
Extension
(kg) CG 18.80+0.70 19.60+0.60 -8.062 .000

EG=Exercise group, CG= Control group

<Table 9> Tests of Within-Subjects Effects of Normal Side Extension

Type I

Mean .
Source Sum of df F Sig.
Squares Square
Sphericity Assumed 62.270 1 62.270 194.137 .000
T Greenhouse-Geisser 62.270 1.000 62.270 194.137 .000
me Huynh-Feldt 62.270 1000 62270  194.137 000
Lower-bound 62.270 1.000 62.270 194.137 .000
Sphericity Assumed 28.600 1 28.600 89.166 .000
. Greenhouse-Geisser 28.600 1.000 28.600 89.166 .000
Timexgroup
Huynh-Feldt 28.600 1.000 28.600 89.166 .000
Lower-bound 28.600 1.000 28.600 89.166 .000
Sphericity Assumed 6.415 20 321
Greenhouse-Geisser 6.415 20.000 321
Error(Time)
Huynh-Feldt 6.415 20.000 321
Lower—bound 6.415 20.000 321
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<Table 10> Tests of within-Subjects Contrasts of Normal Side Extension

Type I

. Mean .
Source Time Sum of df F Sig.
Squares Square
Time Linear 62.270 1 62.270 194.137 .000
Time*group Linear 28.600 1 28.600 89.166 .000
Error(Time) Linear 6.415 20 321
<Table 11> Tests of Between-Subjects Effects of Normal Side Extension
Source Tgf%q%a?ém df Mean Square F Sig.
Intercept 17660.970 1 17660.970 24503.459 .000
group 39.624 1 39.624 54.976 .000
Error 14.415 20 121
25
20 —u
g 15
,E —f=EG
2 10 B=CG
5
]
Pre|AHH) Post/AFE)

<Figure 3> Pre-Post Test of Muscle Strength
(Normal Side Extension)
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3) 3= Z I (Paralyzed Side Flexion)¥ 3}

<Table 12>°]X yePd npep o] = o] 25 =9 R}
6.10+.60kgol A €5 T 750+1.00kg® Z7}5lo], EAH R §93 zol7} Y= Ao
2 e TH(p<.001). tiZEel A= ARA 5.80+.60kgoll Al AFE 5.83+.60kg o2 5 A H o
2 frofgk atol 7t gl Ao UE

<Table 14, 15>0lA et Hpe} o] f= F=o M= SAHA 7] wet FA A2

rr
Mo
off
=
o
o
Mo
off
2

2 7T Aol7t = AS® YE L (p<001), LE SA8A 7] ghell e v
7F e AoE Yeom (p<o0l), ol wWE Aol7l de FoeE YW
(p<.001).
<Table 12> T-Test of Muscle Strength (unit: kg)
Item Group pre test post test t D
Paralyzed EG 6.10+0.60 7.50+1.00 -9.287 .000
Side Flexion
(kg) CG 5.80+0.60 5.83+0.60 - 647 534
EG=Exercise group, CG= Control group
<Table 13> Tests of Within-Subjects Effects of Paralyzed Side Flexion
Type I M
Source Sum of df ean F Sig.
Squares Square
Sphericity Assumed 5.590 1 5.590 17.812 .000
T Greenhouse-Geisser 5.590 1.000 5.590 17.812 .000
1m
¢ Huynh-Feldt 5.590 1.000 5.590 17.812 .000
Lower-bound 5.590 1.000 5.590 17.812 .000
Sphericity Assumed 4,983 1 4,983 15.877 .001
. Greenhouse-Geisser 4983 1.000 4983 15.877 001
Time*group
Huynh-Feldt 4.983 1.000 4.983 15.877 .001
Lower-bound 4.983 1.000 4.983 15.877 .001
Sphericity Assumed 6.277 20 314
. Greenhouse-Geisser 6.277 20.000 314
Error(Time)
Huynh-Feldt 6.277 20.000 314
Lower—bound 6.277 20.000 314
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<Table 14> Tests of within-Subjects Contrasts of Paralyzed Side Flexion

Type I

. Mean :
Source Time Sum of df F Sig.
Squares Square
Time Linear 5.590 1 5.590 17.812 .000
Time*group Linear 4,983 1 4,983 15.877 .001
Error(Time) Linear 6.277 20 314
<Table 15> Tests of Between-Subjects Effects of Paralyzed Side Flexion
Source T(})ffp eSngarSélsm df Mean Square F Sig.
Intercept 1726.662 1 1726.662 2498.321 .000
group 10.071 1 10.071 14.572 .001
Error 13.823 20 691
]
7
6 i
5
<
i 4 ——EG
=2 3 = C 5
2
1
a
Pre|AHE) Post{ AL )

<Figure 4> Pre-Post Test of Muscle Strength
(Paralyzed Side Flexion)
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4) 3= A A (Paralyzed Side Extension)? 4 3}

<Table 16>°lAx et npe} o] o] = o] W=
11.70+.73kgell A +& § 14.12+1.22kg= S7tsto], SAIA o= F2o3 Aol7t = A
o2 YEFGTH(p<.001). tfE2Tol A= AFA 11.72+.62kgol A AFE 11.80+.42kg 0.2 &7

How o Aol gl Ao Ve

sTAA &E

Mo
Mo
)

ot

<Table 18, 19> 4] el nle} 7ro] 3= AH A= SAHA| 7] upe} FA 2o
2 F93k zpol 7t e Aow e (p<.001), 1F3 =AY ghol A5 AE a3
1}

7F e Aoz Y oH(p<00l), ZEol wWE Aol7t e A= UEhwT

(p<.01).
<Table 16> T-Test of Muscle Strength (unit: kg)
Item Group pre test post test t D
Paglgged EG 11.70+0.73 14.12+1.22 -13.289 000
Extension
(kg) CG 11.72+0.62 11.80+0.42 -.188 355

EG=Exercise group, CG= Control group

<Table 17> Tests of Within-Subjects Effects of Paralyzed Side Extension

Type I

Mean .
Source Sum of df F Sig.
Squares Square
Sphericity Assumed 17.136 1 17.136 60.710 .000
T Greenhouse-Geisser 17.136 1.000 17.136 60.710 .000
me Huynh-Feldt 17.136 1000 17136 60.710 000
Lower-bound 17.136 1.000 17.136 60.710 .000
Sphericity Assumed 16.060 1 16.060 56.897 .000
. Greenhouse-Geisser 16.060 1.000 16.060 56.897 .000
Time*group
Huynh-Feldt 16.060 1.000 16.060 56.897 .000
Lower-bound 16.060 1.000 16.060 56.897 .000
Sphericity Assumed 5.645 20 282
Greenhouse-Geisser 5.645 20.000 282
Error(Time)
Huynh-Feldt 5.645 20.000 282
Lower—bound 5.645 20.000 282
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<Table 18> Tests of within-Subjects Contrasts of Paralyzed Side Extension

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 17.136 1 17.136 60.710 .000
Time*group Linear 16.060 1 16.060 56.897 .000
Error(Time) Linear 5.645 20 282
<Table 19> Tests of Between-Subjects Effects of Paralyzed Side Extension
Source T(})ffp eSngarSélsm df Mean Square F Sig.
Intercept 6618.753 1 6618.753 6037.264 .000
group 14.469 1 14.469 13.198 .002
Error 21.926 20 1.096
16
14
12 5
10
¥
,E B =4=[G
=z -G
4
2
0
Pre(AHH) Post{AFE)

<Figure 5> Pre-Post Test of Muscle Strength
(Paralyzed Side Extension)
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2. X398 (Muscle Endurance)¥ ¥ 3}

<Table 20>A] vebE wiol o] A58 (Muscle Endurance)®] W3l 50
A Ed 1350+2.1938] oA &5 F 1592+1.733] 2 F7tsle], BAIH R Fo g Ao
7bode o2 YERTHp<00l). dizTedAs AP 11.20£2.043] 041 AR
10.90+2.003] = FAAH 2 723 zol7}t gle Ao= Uy

<Table 22, 23>l yeFd wvle} o] =X FH ol A (Muscle Endurance)= =7 A|
71l wet FAIH R Fogk Aolrt e Aem yEuta(p<001), Zudt SH A7
hell Aoz 37 e AoZ YER o H(p<001), ZFol wE zol7t e A

© 2 UERtH(p<.001).

i

<Table 20> T-test of Muscle Endurance (unit: repeat)
Item Group pre test post test t D
Sit to EG 13.50+2.19 15.92+1.73 -5.800 .000
Standing
(repeat) CG 11.20+2.04 10.90+2.00 8% 394

EG=Exercise group, CG= Control group

<Table 21> Tests of Within-Subjects Effects of Muscle Endurance

Type I M
Source Sum of df ean F Sig.
Squares Square
Sphericity Assumed 12.219 1 12.219 14.803 .001
T Greenhouse-Geisser 12.219 1.000 12.219 14.803 001
me Huynh-Feldt 12,219 1000 12219 14803 001
Lower-bound 12.219 1.000 12.219 14.803 .001
Sphericity Assumed 20.128 1 20.128 24.385 .000
. Greenhouse-Geisser 20.128 1.000 20.128 24.385 .000
Timexgroup
Huynh-Feldt 20.128 1.000 20.128 24.385 .000
Lower-bound 20.128 1.000 20.128 24.385 .000
Sphericity Assumed 16.508 20 825
Greenhouse-Geisser 16.508 20.000 825
Error(Time)
Huynh-Feldt 16.508 20.000 825
Lower—bound 16.508 20.000 825
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<Table 22> Tests of within-Subjects Contrasts of Muscle Endurance

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 12.219 1 12.219 14.803 .001
Time*group Linear 20.128 1 20.128 24.385 .000
Error(Time) Linear 16.508 20 825
<Table 23> Tests of Between-Subjects Effects of Muscle Endurance
Source Tgfp%gla?élsm df Mean Square F Sig.
Intercept 7238.092 1 7238.092 1020.108 .000
group 146.001 1 146.001 20.577 .000
Error 141.908 20 7.095
18
16
= 12 -
& 10 _..
g —=EG
i B
S ¢ ==
4
2
0
Pre( A Post{AMFE)

<Figure 6> Pre-Post Test of Muscle Endurance
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3. 94 (Flexibility)e] ¥ 3}
<Table 24>°l4 YEE vt} Zo] {FAZY MW= FsaolA A
24.03+£0.60cmol A =5 ¥ 28.80t1.00cm= Z7}sle], BAXHCRE [t Aol7F U=

Aoz JERGTHP<.001). tixzTodAE AFA 24.14+091cmol Al AFS 24.20+0.80cm =
FAARCRE Fogt 2ot gl AR YERS

<Table 26, 27>olA et i} o] fAQAAE SAA G He} FAHow
$olg golh g Ao Yeht(p<0l), 1EI ZHA] gto] AEHs wut

di= Aoz YE o (p<001), Lol wE Zol7k = A= YERSTH(p<.001).

<Table 24> T-Test of Flexibility (unit: cm)
Item Group pre test post test t D
.03+0. 28.80+1. -16.204 .
FRT EG 24.03+0.60 8.80+1.00 6.20 000
(em) CG 2414091 24.20+0.80 - 473 648

EG=Exercise group, CG= Control group, FRT=Functioinal Reach Test

<Table 25> Tests of Within-Subjects Effects of Flexibility

Type I

Mean .
Source Sum of df F Sig.
Squares Square
Sphericity Assumed 63.230 1 63.230 208.912 .000
T Greenhouse-Geisser 63.230 1.000 63.230 208.912 .000
me Huynh-Feldt 63.230 1000 63230 208912 000
Lower-bound 63.230 1.000 63.230 208.912 .000
Sphericity Assumed 61.146 1 61.146 202.027 .000
. Greenhouse-Geisser 61.146 1.000 61.146 202.027 .000
Timexgroup
Huynh-Feldt 61.146 1.000 61.146 202.027 .000
Lower-bound 61.146 1.000 61.146 202.027 .000
Sphericity Assumed 6.053 20 303
Greenhouse-Geisser 6.053 20.000 303
Error(Time)
Huynh-Feldt 6.053 20.000 303
Lower—bound 6.053 20.000 303
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<Table 26> Tests of within-Subjects Contrasts of Flexibility

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 63.230 1 63.230 208.912 .000
Time*group Linear 61.146 1 61.146 202.027 .000
Error(Time) Linear 6.053 20 303
<Table 27> Tests of Between-Subjects Effects of Flexibility
Source T(})ffpeSngarSélsm df Mean Square F Sig.
Intercept 27910.044 1 27910.044 26327.022 .000
group 55.760 1 55.760 52.598 .000
Error 21.203 20 1.060
30
28
28
27
E 26
.y ——E
;-' 25
=f=CG
24 &
23
22
21
Pre{AFH) Post{AFE)

<Figure 7> Pre-Post Test of Flexibility
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4. V@Y (Agility)9] ¥ 3}

ZA +F F 16.00£1.01%2 FFAaste], SAA SR fFolg Ao|7t e A= E
W THP<.001). tizatol A AFA 17.7020.70% 014 AFS 17.73+0.72% 2 54
o3k 2ol 7k gl Aoz yERyth

<Table 30, 31>ollA vERd vpe} o] A= FHA 7] wah FAHCRE

»
o
fru
Jo

Foa golt g Ao ehda(p<0l), 18} A 7ho] Hads wut

i Aoz g om(p<00D), TFel W Aol7t g Aoz UEtrhp<.05).

<Table 28> T-Test of Agility (unit: sec)
Item Group pre test post test t D
.13+0. 16.00+1.01 11.91 .
TUG EG 18.13+0.60 6.00+1.0 910 000
(sec) CG 17.70+0.70 17.73+0.72 - 447 665

EG=Exercise group, CG= Control group, TUG=Time up & Go Test

<Table 29> Tests of Within-Subjects Effects of Agility

Type I

Mean .
Source Sum of df F Sig.
Squares Square
Sphericity Assumed 12.315 1 12.315 89.121 .000
T Greenhouse-Geisser 12.315 1.000 12.315 89.121 .000
im
¢ Huynh-Feldt 12.315 1.000 12.315 89.121 .000
Lower-bound 12.315 1.000 12.315 89.121 .000
Sphericity Assumed 13.502 1 13.502 97.706 .000
. Greenhouse-Geisser 13.502 1.000 13.502 97.706 .000
Timexgroup
Huynh-Feldt 13.502 1.000 13.502 97.706 .000
Lower-bound 13.502 1.000 13.502 97.706 .000
Sphericity Assumed 2.764 20 138
Greenhouse-Geisser 2.764 20.000 138
Error(Time)
Huynh-Feldt 2.764 20.000 138
Lower—bound 2.764 20.000 138
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<Table 30> Tests of within-Subjects Contrasts of Agility

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 12.315 1 12.315 89.121 .000
Time*group Linear 13.502 1 13.502 97.706 .000
Error(Time) Linear 2.764 20 138
<Table 31> Tests of Between-Subjects Effects of Agility
Source Tgf%qngafém df Mean Square F Sig.
Intercept 13174.041 1 13174.041 12411.314 .000
group 4.740 1 4.740 4.466 .047
Error 21.229 20 1.061
185

1%
2
i 165 =—h=EG
T ~8=CG
155
15
145
Pre(AHH) Post{AtE)

<Figure 8> Pre-Post Test of Agility
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B. ¥5%% A% 85X 29 W3}
1. & Z¥ 24 E(Total cholesterol)9] 3}t

<Table 32> vebt viel o] TCO Wl &dolA &

7 197.73+14.60mg/

deell A &5 F 17390+9.80mg/dl=E FFAaste], FAIAHSE {Fog Aol7t v AS=E
ERE THp<.001). tE&aol A= AR 183.30+13.50mg/deoll A AR 184.10+13.30mg/de =

EAH R {23 2ol7t gle Aoz yEyth

<Table 34, 35> A YEpd vl o] TCellA = FHA 7|0 wl BAA R F9
g kol 7b = Aem YR a(p<00l), 2w SAHA 7] el 5 As 2t e
o2 YERLoH(p<.001), ZFel wE ztel7t e o & vrEh

<Table 32> T-Test of Total Cholesterol (unit: mg/de)
Item Group pre test post test t D
Total EG 197.73+14.60 173.90+£9.80 6.345 .000
cholesterol
(mg/de) CG 183.30+13.50 184.10+£13.30 -.374 717
EG=Exercise group, CG= Control group
<Table 33> Tests of Within-Subjects Effects of Total Cholesterol
Type I M
Source Sum of df ean F Sig.
Squares Square
Sphericity Assumed 1453.830 1 1453.830 25.871 .000
T Greenhouse-Geisser 1453.830 1.000 1453.830 25.871 .000
me Huynh-Feldt 1453830 1000 1453830  25.871 000
Lower—bound 1453.830 1.000 1453.830 25.871 .000
Sphericity Assumed 1654.240 1 1654.240 29.437 .000
. Greenhouse-Geisser 1654.240 1.000 1654.240 29.437 .000
Time*group
Huynh-Feldt 1654.240 1.000 1654.240 29.437 .000
Lower-bound 1654.240 1.000 1654.240 29.437 .000
Sphericity Assumed 1123.925 20 56.196
Greenhouse-Geisser 1123.925 20.000 56.196
Error(Time)
Huynh-Feldt 1123.925 20.000 56.196
Lower—bound 1123.925 20.000 56.196
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<Table 34> Tests of within-Subjects Contrasts of Total Cholesterol

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 1453.830 1 1453.830 25.871 .000
Time*group Linear 1654.240 1 1654.240 29.437 .000
Error(Time) Linear 1123.925 20 56.196
<Table 35> Tests of Between-Subjects Effects of Total Cholesterol
Source T(})ffpeSngarSélsm df Mean Square F Sig.
Intercept 1489333.574 1 1489333.574 5415.635 .000
group 48.991 1 48.991 178 677
Error 5500.125 20 275.006
200
185
180
3 185
- " . 4
E‘ 180 —4=EG
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170
165
160
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<Figure 9> Pre-Post Test of Total Cholesterol
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2. A X W (Triglyceride)2] *H 3}

<Table 36>°A] YEE vle} o] TG Wale &wolA] 54 99.30+9.30mg/dl
ol A & ¥ 89.90£6.53mg/db = FrAste], FAA LR {5 Ao]7t Y= AR
EFtH(p<.001). tiZTol A= AFA 102.40+£13.30mg/deol A AFS 113.10+12.80mg/ A0 = &
Aoz Fog 2ol7F e ASZ YEFSTHp<.05).

<Table 38, 39>A YEF niel o] TGl = SHA| 70 wel FAXHoE F9
3 2ozt gl Ao JEl 1, a8y ZAHA Y] o] AsAE g3t 9= oz
WERSE O (p<.001), 250 WE xto]7t e AR UEREHH(p<.01).
<Table 36> T-Test of Trilglyceride (unit: mg/de)
Item Group pre test post test t D
. . EG 99.30+9.30 89.90+6.53 7.154 .000
Trilglyceride
de
(meg/d0) CG 102.40+13.30 113.10£12.80 -2.403 040
EG=Exercise group, CG= Control group
<Table 37> Tests of Within-Subjects Effects of Triglyceride
Type I M
Source Sum of df ean F Sig.
Squares Square
Sphericity Assumed 4.861 1 4.861 .097 759
T Greenhouse-Geisser 4.861 1.000 4.861 .097 759
me Huynh-Feldt 4861 1.000 4.861 097 759
Lower—bound 4.861 1.000 4.861 .097 759
Sphericity Assumed 1100.202 1 1100.202 21.846 .000
. Greenhouse-Geisser 1100.202 1.000 1100.202 21.846 .000
Time*group
Huynh-Feldt 1100.202 1.000 1100.202 21.846 .000
Lower—bound 1100.202 1.000 1100.202 21.846 .000
Sphericity Assumed 1007.216 20 50.361
Greenhouse-Geisser 1007.216 20.000 50.361
Error(Time)
Huynh-Feldt 1007.216 20.000 50.361
Lower—bound 1007.216 20.000 50.361
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<Table 38> Tests of within-Subjects Contrasts of Triglyceride

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 4.861 1 4.861 097 759
Time*group Linear 1100.202 1 1100.202 21.846 .000
Error(Time) Linear 1007.216 20 50.361
<Table 39> Tests of Between-Subjects Effects of Triglyceride
Source T(})ffp eSngarSélsm df Mean Square F Sig.
Intercept 446424.606 1 446424.606 2574.406 .000
group 1877.114 1 1877.114 10.825 .004
Error 3468.176 20 173.409
120
100
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<Figure 10> Pre-Post Test of Triglyceride
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3. =X A9 ZF P 2 H| E(High density lipoprotein
cholesterol) ¢ W 3}

<Table 40>oll4 vEbd npel o] HDL-Co] W3te= $FwolA %57 51.44+3.00
mg/deoll A &5 § 54.72+2.80mg/dlE F7tste], EAHS®E FoT Aolrt U= AL
2 Yehd o (p<.001). dlZzTol s Abd 51.2044.30mg/deoll Al AFF 52.31+4.22mg/d0 =
EAHSE fFogk Aol7t Y= AR UER

<Table 42, 43> el nie} o] HDL-CAAlAE SHA 7o wel SAHo=
frolgt Aol7b = AR YERRIL(p<O0l), 15 FHAI7] el g a9t

e Ao® vehov, 1Fd mE Aolsk g AR vehg

:

<Table 40> T-Test of HDL-C (unit: mg/de)
Item Group pre test post test t D
HDL-C EG 51.44+3.00 54.72+2.80 5427 000
(mg/d0) oG 51.20+4.30 52.3144.22 ~748 474

EG=Exercise group, CG= Control group, HDL-C= High—density lipoprotein cholesterol

<Table 41> Tests of Within-Subjects Effects of HDL-C
Type I

Mean .
Source Sum of df F Sig.
Squares Square
Sphericity Assumed 53.120 1 53.120 8.373 .009
T Greenhouse-Geisser 53.120 1.000 53.120 8.373 .009
me Huynh-Feldt 53.120 1000 53120 8373 009
Lower-bound 53.120 1.000 53.120 8.373 .009
Sphericity Assumed 12.646 1 12.646 1.993 173
. Greenhouse-Geisser 12.646 1.000 12.646 1.993 173
Time*group
Huynh-Feldt 12.646 1.000 12.646 1.993 173
Lower-bound 12.646 1.000 12.646 1.993 173
Sphericity Assumed 126.879 20 6.344
Greenhouse-Geisser 126.879 20.000 6.344
Error(Time)
Huynh-Feldt 126.879 20.000 6.344
Lower-bound 126.879 20.000 6.344
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<Table 42> Tests of within-Subjects Contrasts of HDL-C

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 53.120 1 53.120 8.373 .009
Time*group Linear 12.646 1 12.646 1.993 173
Error(Time) Linear 126.879 20 6.344
<Table 43> Tests of Between-Subjects Effects of HDL-C
Source T(})ffp eSngarSélsm df Mean Square F Sig.
Intercept 119879.776 1 119879.776 6336.512 .000
group 19.540 1 19.540 1.033 322
Error 378.378 20 18.919
55
54
53
3
ey
EI 52 e a1
5
=5 =f=CG
51
50
49
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<Figure 11> Pre-Post Test of HDL-C
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4, AD=XNGH=Zg ~HE(Low density lipoprotein cholesterol)?]
™ g}

<Table 44> A e v} o] LDL-CY W3lE $E7dA %4 119.00£74

mg/deel A && - 11050+6.22mg/de = FFAste], EAH SR Fo AFel7t = AL

—

2 UERETH(p<001). Bl A = AR 123.60+8.02mg/deell A AFF 125.34+8.00m/d0
FAHORE FoF Aol7t gl Ao Yk

<Table 46, 47>|4 vehd wiel o] LDL-CellA= A7 wel A8 o=
et Apol7h gl Aow YERRIL(p<00]), Tu3 FGA7] el BEes Zat

A= Aoz YE o (p<001), Lol wE zhol7k = A= YERSTH(p<.0l).

<Table 44> T-Test of LDL-C (unit: mg/de)
Item Group pre test post test t D
I EG 119.007.41 110.50+6.22 10.243 000
(mg/d0) oG 123.60+8.02 125.34+8.00 ~1.960 082

EG=Exercise group, CG= Control group, HDL-C= Low-density lipoprotein cholesterol

<Table 45> Tests of Within-Subjects Effects of LDL-C

Type I

Mean .
Source Sum of df F Sig.
Squares Square
Sphericity Assumed 123.771 1 123.771 29.912 .000
T Greenhouse-Geisser 123.771 1.000 123.771 29912 .000
me Huynh-Feldt 123771 1000 123771 29912 000
Lower-bound 123.771 1.000 123.771 29.912 .000
Sphericity Assumed 289.149 1 289.149 69.880 .000
. Greenhouse-Geisser 289.149 1.000 289.149 69.880 .000
Time*group
Huynh-Feldt 289.149 1.000 289.149 69.880 .000
Lower-bound 289.149 1.000 289.149 69.880 .000
Sphericity Assumed 82.756 20 4138
Greenhouse-Geisser 82.756 20.000 4.138
Error(Time)
Huynh-Feldt 82.756 20.000 4138
Lower—bound 82.756 20.000 4.138
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<Table 46> Tests of within-Subjects Contrasts of LDL-C

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 123.771 1 123.771 29.912 .000
Time*group Linear 289.149 1 289.149 69.830 .000
Error(Time) Linear 82.756 20 4.138
<Table 47> Tests of Between-Subjects Effects of LDL-C
Source T(})ffp eSngarSélsm df Mean Square F Sig.
Intercept 624138.037 1 624138.037 5948.964 .000
group 1028.201 1 1028.201 9.800 .005
Error 2098.308 20 104.915
130
125 —8
—
120
3
ey
i 115 e a1
=
5 s e ®C)
110
105
100
Pre(AFH) Post{AFE)

<Figure 12> Pre-Post Test of LDL-C
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<Table 48>l et wiel o] #& 5= (Balance)® W3t F&wolA 54
4641£1.008 ol A &5 F 51.00+1.538 &= F7tsted, EAIA o= {3 Aol7t =
Aoz YW TH(p<.001). thz2woll A= AR 559.80423.81 8 Al A AFE 556.21+15.73%
ow FAANSE FoT Aot flv AR UENH

<Table 50, 51> el nvle} o] 3852 (Balance)dl A= ZFGA 7] wet

EAHoR Fo8 Aol7t 9= Ao VeI (p<.001), L1EI SAHA7] 7hd A
g Z7F e AeR YEgow(p<001), ZF wE zol7t A= Aoz e

O‘I

o (p<.001).
<Table 48> T-Test of Balance (unit: score)
Item Group pre test post test t D
+ + -
BBS EG 46.41+1.00 51.00+1.53 7.857 .000
(score) CG 46.40+1.80 46.30+1.30 318 758

EG=Exercise group, CG= Control group, BBS= Berg Balance scale

<Table 49> Tests of Within-Subjects Effects of Balance

Type I

Mean .
Source SS (llllflg rgi df Square F Sig.
Sphericity Assumed 54.819 1 54.819 40.745 .000
Time Greenhouse-Geisser 54.819 1.000 54.819 40.745 .000
Huynh-Feldt 54.819 1.000 54.819 40.745 .000
Lower-bound 54.819 1.000 54.819 40.745 .000
Sphericity Assumed 59.819 1 59.819 44.461 .000
Timesgroup Greenhouse-Geisser 59.819 1.000 59.819 44.461 .000
Huynh-Feldt 59.819 1.000 59.819 44.461 .000
Lower-bound 59.819 1.000 59.819 44.461 .000
Sphericity Assumed 26.908 20 1.345
. Greenhouse-Geisser 26.908 20.000 1.345
Error(Time)
Huynh-Feldt 26.908 20.000 1.345
Lower-bound 26.908 20.000 1.345
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<Table 50> Tests of within-Subjects Contrasts of Balance

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 54.819 1 54.819 40.745 .000
Time*group Linear 59.819 1 59.819 44.461 .000
Error(Time) Linear 26.908 20 1.345
<Table 51> Tests of Between-Subjects Effects of Balance
Source Tgfp%gla?élsm df Mean Square F Sig.
Intercept 98575.492 1 98575.492 37546.608 .000
group 60.673 1 60.673 23.110 .000
Error 52.508 20 2.625
52
51
50
49
£
g 48
u =—f=E
"= 47
3 ==CG
46 | :
45
44
43
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<Figure 13> Pre-Post Test of Balance
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2. 2358 (Walking Ability)®] ¥ 3}

1) B3 A QA7+ (Walking Lead Time)2] W3}

<Table 52>94 YElF nle} o] HE A A ZHWalking Lead Time)9d W3t=
SETNA $EA T0:40200H &5 F 63264022 Padtel, EAdoR ol
z2kol7b Q= AO®E UEETH(E<001). dERaAAE AR 720+.61F004  ARS
770+.60% % TAH SR Fo% Aol7t gle Aow YEy

<Table 54, 55>A YEIF nie}l o] HWE A QA7 Walking Lead Time)oll A=
SAA 7wt FAASE {3k Aot = Ao ' yERE I (p<00l), Lu =
QA7) 2ol ez v de AoE UERoem(p<o0l), ZEol wmE zholvt

Sl Ao LhEbeThp<05).

<Table 52> T-Test of Walking Lead Time (unit: sec/6m)
Item Group pre test post test t D
Walking EG 7.0+0.40 6.32+0.40 11.253 .000
Lead Time
(sec/6m) CG 7.20+0.61 7.70+0.60 1427 187

EG=Exercise group, CG= Control group

<Table 53> Tests of Within-Subjects Effects of Walking Lead Time

Type I Mean .
Source SS (llllflg rgi df Square F Sig.
Sphericity Assumed 742 1 742 27.871 .000
Time Greenhouse-Geisser 742 1.000 742 27.871 .000
Huynh-Feldt 742 1.000 142 27871 .000
Lower-bound 742 1.000 742 27871 .000
Sphericity Assumed 1.582 1 1.582 59.416 .000
Time*group Greenhouse-Geisser 1.582 1.000 1.582 59.416 .000
Huynh-Feldt 1.582 1.000 1.582 59.416 .000
Lower-bound 1.582 1.000 1.582 59.416 .000
Sphericity Assumed 533 20 .027
Error(Time) Greenhouse-Geisser b33 20.000 027
Huynh-Feldt 533 20.000 027
Lower-bound b33 20.000 027
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<Table 54> Tests of within-Subjects Contrasts of Walking Lead Time

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 742 1 742 27.871 .000
Time*group Linear 1.582 1 1.582 59.416 .000
Error(Time) Linear 533 20 027
<Table 55> Tests of Between-Subjects Effects of Walking Lead Time
Source Tgfp%gla?élsm df Mean Square F Sig.
Intercept 2094.372 1 2094.372 4642.511 .000
group 3.472 1 3.472 7.697 012
Error 9.023 20 451
9
; —m
7 k'
£ 6
7]
Ts
] —=EG
=4
5. =G
2
1
a
Pre(ApH) Post{AFE)

<Figure 14> Pre-Post Test of Walking Lead Time
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2) B3 X 38 (Walking Endurance)®] 3}

<Table 56>°4] ElF vle} o] WA 43 (Walking Endurance)®] ®3}+=
oAl Ed 552.71+15.94Amell A &5 F 634.70£2691m=E F7tste], FAA LR
olgk AFol7k A& Ao Z YEFGTHp<.001). tETAAAE AR 559.80+23.81moll Al A}
% 556.21+15.73m= A Ao R Fo8 2ot gl Ao E e

5

Mo

<Table 58, 59> A ERE vle} o] B ]2 (Walking Endurance)ol| A= 74
A7l wel FAH R folst Zol7t = AHeZ YERS I (p<.001), 215 FAHA

71 Zboll ZA=AE avrh e Aoz Yo (p<00l), ZEel mE Aelrh =

Ao = e TH(p<.001)
<Table 56> T-test of Walking Endurance (unit: m/12min)
Item Group pre test post test t D
Walking EG B552.71£15.94 634.70£26.91 -9.446 .000
Endurance
(m/12min) CG 559.80+23.81 556.21+15.73 594 567

EG=Exercise group, CG= Control group

<Table 57> Tests of Within-Subjects Effects of Walking Endurance

Type I

Mean .
Source Sum of df F Sig.
Squares Square
Sphericity Assumed 16743.395 1 16743.395 50.736 .000
T Greenhouse-Geisser 16743.395 1.000 16743.395 50.736 .000
im
¢ Huynh-Feldt 16743.395 1.000 16743.395 50.736 .000
Lower-bound 16743.395 1.000 16743.395 50.736 .000
Sphericity Assumed 19943.264 1 19943.264 60.432 .000
. Greenhouse-Geisser 19943.264 1.000 19943.264 60.432 .000
Time*group
Huynh-Feldt 19943.264 1.000 19943.264 60.432 .000
Lower-bound 19943.264 1.000 19943.264 60.432 .000
Sphericity Assumed 6600.191 20 330.010
Greenhouse-Geisser 6600.191 20.000 330.010
Error(Time)
Huynh-Feldt 6600.191 20.000 330.010
Lower-bound 6600.191 20.000 330.010
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<Table 58> Tests of within-Subjects Contrasts of Walking Endurance

Type I M
Source Time Sum of df ean F Sig.
Squares Square
Time Linear 16743.395 1 16743.395 50.736 .000
Time*group Linear 19943.264 1 19943.264 60.432 .000
Error(Time) Linear 6600.191 20 330.010
<Table 59> Tests of Between-Subjects Effects of Walking Endurance
Source Tgfp%(ga?élsm df Mean Square F Sig.
Intercept 14469540.003 1 14469540.003 25178.882 .000
group 13890.548 1 13890.548 24.171 .000
Error 11493.393 20 574.670
660
G640
620
EI 600
3
g 580 ==EG
’; CG
560 — —
540
520
500
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<Figure 15> Pre-Post Test of Walking Endurance
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Bo]Fol
2 AFoA FAFE L FostA SR (p<.001). o] g A= HAwpd] Aol
52 Ao dojM7] T2 3 Al Aol A 1.9+024%7F Al Wi HAvl

of

S eH(2008) HEF Awinzlol Al 1253 @gl= EdoldS HAA A sit to
standingel Al 1] Qe FAS Bt B d9a, AEAI $HE(2005)8 v
HET FANA BFEES AT el A Aoyt e7I(sit to standing) 7]5©]
FostAl S7FE ol Hustdon, Algolel o] F (2005 Fatah ) 2
T AT HFT EdoldS AAS A shA 9 A o] 27.7%F A vk

wastel B AFe) Antet AxSA oUW vk 2F T £F x4 PNF ™
5

o
o=

FALAE T FAHS Hrksle dEowA RS gYdwr A5
FRT(Functional Reach Test)= &% @2ko] 4 9= 2 283 dadol & A
o= 4&HA Atk
o AFNAN FAE2 FolsAl S A T (p<001). ol A= #53 5(2007)
< Aghis Edeld FJoto] FRTOA &A= {F3F Aol7b Uetwkrthal Bl
Fdar, WAl Ad-9-4(2003) =91 o4 @ Skl Al 1073 Edolyd
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N
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¢
o

AskA Zetdar, X7 2006)S AFdd &5 =
23 FRTO Fo3k ado] yehbA & 2o
AFNE BT ol¢t e ARELS F 7Ige] YN #UAY EHH e Aol 7]
et= Aolgha Akdn
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